Intermediate filaments (IFs) are primary components of mammalian cell cytoskeleton and constitute a multigene family of proteins distinguished by their cell type-specific expression (reviewed by Nagle. 1988 ). The cytokeratins (CKs), which comprise some 20 different isotypes. are predominantly expressed in epithelial cells, where they show strict lineage-and differentiation-associated patterns of expression (Moll et al., 1982; Sun et al., 1984) . Malignant cells generally retain the IFs of their progenitor cell type and consequently CKs have been used to characterise neoplastic cells of epithelial origin (Osborn and Weber. 1983: Cooper et al., 1985; Lane and Alexander. 1990) .
Some circulating tumour cells result in metastasis and so may have a major influence on patient prognosis. Since the number of circulating cells may be very small, methods for their detection need to be both sensitive and specific. We have used the method of reverse transcriptase-polymerase chain reaction (RT-PCR) to detect both melanoma (Smith et al., 1991) and neuroblastoma (Burchill et al.. 1994) Sun et al., 1984) and CK 20 was selected as a more discriminatory marker, particularly of cells of gastrointestinal derivation (Moll et al.. 1992 (Moll et al.. , 1993 .
Materials and methods

Cell lines
The three well-characterised human cell lines used in the study were the transitional cell carcinoma-derived RTI 12 cell line, the breast adenocarcinoma 
Reverse transcriptase-polvmerase chain reaction (RT-PCR)
The RT-PCR method used was based on that for the detection of neuroblastoma cells (Burchill et al., 1994) . Briefly, dilution curves of RNA were DNAse treated and reverse transcribed to produce cDNA using a random hexamer primer. RT products were amplified by PCR for CK 8, CK 19 or CK 20 (primer sequences are given in Table I ). RT (Figure 1) . No transcripts were identified in water control samples (Figure 1) RT-PCR for CK 20 in 6 6 normal bone marrow samples showed no amplified bands (Figure 3a) . The integrity of bone marrow RNA samples was confirmed by RT-PCR for GAPDH (Figure 3b ). Cell spiking In HT29 cell spiking experiments it was possible to detect down to 100 HT29 cells diluted in 2 ml of whole human blood (Figure 4a ). The 370 bp band generated was shown by Southern blotting to hybridise to a 32P end-labelled oligonucleotide probe specific for CK 20 and confirmed by sequence analysis to be that of CK 20 (results not shown).
No RT-PCR products were detected in whole blood alone (Figure 4a, 0) . RT-PCR products were not identified in reverse transcriptase-negative samples (Figure 4b ). 
